EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



2000280043 
10-10-00 



APPLICATION DATE 
APPLICATION NUMBER 



31-03-99 
11091933 



APPLICANT : MAZDA MOTOR CORP; 

INVENTOR : YAMAMOTO YUKIO; 

INT.CL. : B21 J 5/00 B22D 17/00 B22D 21/04 
C22C 1/02 C22C 23/02 

TITLE : FORGING MATERIAL AND, 

MANUFACTURE OF FORGING 
MEMBER 



2 



nr. 




20 



40 



60 



mutrn {%) 



ABSTRACT : PROBLEM TO BE SOLVED: To provide a manufacturing method of a forging material and 
a forging member as well wherein deficiency such as a crack is not caused even if a fast 
forging is conducted and, sufficient mechanical character can be obtained. 

SOLUTION: A light alloy forging material containing aluminum at 2 wt.% or more and 10% 
or less and, formed by a semi-fusion forming method or a semi-fusion casting method is 
forged at a forging velocity of 100 [mm/s] or higher. Also, a forging material is forged by 
setting the maximum value of forging ratio at 40% or higher, and a solid phase ratio of a 
portion to be forged at this maximum forging ratio is at 10% or higher. 
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[19*318 ] 2 fiS%£LkT 1 0SS%OT<7)T;US 
S*L^«^»0«8tffi*«*. 1 0 0 [mm/s ] W 

z<n&±$mmxmkzti&Mft<7)mttmvi o%&± 
x'$> h gmmmts zmttth zt^mt-th mzm 8 

m^m io] ±£SM&mmtt<rmmm#8 o%ar 
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tzi>e>tf&i>-imx'$>&. KDmm&o-mbix. 
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immmx-iWMmrv-y (mm x-^tttio 

, fr^mnmx#)n%m&m®.m8>z'&z>z\b&x' 
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wr*>. &&mm$z (m^izi**coM&*ffi(?)) * 
mmmiz txmtay xj^^rn^-^^ < rtt=»aj 
aswwii-sfcUfc, wit. ^mmatifmxmtm ^ 

tlX^i (MzHi, n&¥2-l 56 20-f-^$g# 
fig) . 

[0004] ±IBItttifi£^^^T<7)^ <^-ri§3t& 

?ag (hit. zz&zmw. ttiimx'ii* < *®jmm<?) 
?». mz. ±mm*mmm&bLxmi**\LT< 

izftmth z\ b l/ZX 0 > LfcJKffiffl^+t* 

tih. zk^zx'o. %htitzmt£WbLx<m!mm 
&zmib&zbw*imt l z%&. 
[0005] xwrnmizts^x, mnsbum 
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ttftitfcaWfcov^r r Hffij kv*3*&U\ r ¥*fli 

rpfg^j til, r^E^^a^:^^ 
V\ »{UfiW)BJaBiBi^)»BIffl»S:»9?"^S ^ k Hz* 0 , 

r mfflj X'h^tz^^m-^ m 
ait*) at, iRttWfc^Aiik* 4 ^*. 

[0006]®:, :fcBJ!.1i#fciSVvT , ^±MM^z^ 
r^ifflttttBU X*«fc(± s rgg((cRl||<oS 
(HIS) k»MLTiWMflttfcfcofcIKS (*Kffi) k 

sucinjR-f s i t t,zXr>xft$>ti&tfmx'h s . ci u 
tt^mmiSiimmizii^xmMottftfmjMi&z. 

tlli. M\&/X)Vij>b%L?\'^<?> 1 0 ( 1 ^ a y M Oftf 

rat. »ai y x/ua*»^«Brt ^**»^ ^ £ 

ffigfrfr#%;feix4 d k fc&4 . 
[0007] JhifcOMm£WftJ»££JtLT 

«^t*AIl«am*KiI*-4«^^«k LT, 
0fx.{f4#D! 3 F6 - 2 9 7 1 2 7#4«Bfe:|l»**l'CV^6 
<k a fc. «SS!rait:*S:oT*ai&ft: J: 0 -eoigjiflnx 
£38Lfc*tt («atffl*tf) *J£#U -I<D*lvf&Br£ 
cO^jtM^-fe -y b CT^atiDlSrff d J; a K Lfc, Br 
if, *Ji«JEfe#*n6ivo>4. 
[0008] ;<7)iBS«8gffit= iixif , Hit <*») a 

0 . &3£X?££ff:±J§£60 1 XgO*fc:«WHfc*-4 i t 

&s < inx Z'fiz-hXd izmttco&B £ ns-r 4 z k 
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ten l < , jni*fca»**««aifc6«» ^ s ^ffiw 
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[00 10] 

[^w^L±ak-r-6iiS3 t^^x, mmnmw 
wmizn&fcMzt&mmmtzmm-ziSiiir. mm® 

Zkftt ttti, -«tC ^10 0 [mm/s ] IXhO 

L^t, JBSSfifc^fivxtSH (10 0 [mm/s ] * 
8l«o«H) X{i:S:W*s<^3t* i: rTt, ^ttJnxtc«fcS3S 

H^*«WflWtt<orai±SftSS:» 6 - k 

1 1, k v * a ISDBtf & -5 3t . 
[0011] ieOJMHtt. Jja*#»WWilfe«»T*3 

*ix^ &ig)Sffl*«, M^fcUBtafwowt^ra^ui* 

[00 12] 

ttiCOVVC. -^JXh ( 2S*%JXh) 1 **** 

A : Ca)&0f€r^JrrS^ktJ: , y, ^S( 1 5 0 
•C)T<»?SV^I583fi«(2 2 0 MP agmfiUDOTnR-C 
*4ik. @ffl*3Waf<*4k, ?l5fi§SJS(±-^ 
(c®T-TI>^X$)^^', ^itt X &WSBfa±ftoMkl£k% 
<tchc\t.mz, fiWtlt ^ii$* J *.5.SSJa 
±M< tch k 5l3BME4^I->Tfi < 44 fc ^ d 
t4* J , ®ffl$&-SJXk ( 1 0%lXk) tcift<l£^L 

5giC, A 1 IB&i] 1^*72* ( C a ) S:*^rL/SM 
iW)«aW3R«fc*JV^T»i. Cai^'-^jaT (4S4 
%JX7) WffiHfctJV^Ttti^C atWIi^ffl 
^'J-T#tt^|6]±-f 4^k, 4fe. Ca/Alit(A 
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(MM.) CJttSCatlfi (MM.) cr>&m) 

U3t±T«j*«aak:*jJt6W<xfB^**fls«)Tfi < nun 
[ooi3iKt. *fficr>m$?% i co^muT. m 

l?$bWb^0)lZ&i>18&m%ttl*. 100 [mm/ 
s ] &±<9£g^j£T^$ftl>f^&S^iifflSft 
T» o"C, 2 WtXJSLhT 1 0 m*%WT<7)7/P $ ^ 

[0014];it, AI#qr*OTRBfl^2M*%i: 

^itaf^J&U 0 0 [mm/s ] &L±.<DTSmiS&Zft -otz 
ifr&T' s £«3iflW>f*J±tJ XV/**: Ji«3Stt<*> W« 
*^»t=itlR'CS . ffifl^Mr/l^A : Ca) 

SrflH-T®ITt-&-i:KckO. iSffl (1 50°C) fcfcn 
T+#£3MJg ( 2 2 OMP aSKCLh) 
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[ 0 0 1 7 ] Wc. *B<0»*«3cof6BJ(JSlT. IS 3 

T , Wmifi 8 0 fctTFtRSgS *lT H £ £ &ft8t h 
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[00 18] CICltc:. W(7)ll81S-8 0%kU« 
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[0022] d£(C. Ca£^&tfUV^tiW?U- 
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[00 24] ±I2C a/A 1 Jt^ 0 . 8&Tt 
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wkztL&tMfamm* 1 o%y±t iizem. ^2 
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^sffi$co±i5Rfi^ 6 0%^ L^oti, »4(^tmtza 
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[ 0 0 3 0 ] £tz . #*0lt*JB 1 2 £GR4SMJ1 
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Jfxy^'vElO^fflWISBiHi (Wttf^7'U7^) ttZ 

0 0*Ci: L^(±. VmM&Z.<rM&i&jLhl . ®St 
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;n"8 i: . * v ^'8 l*jOJD§m£ftft LT^^i** 5 rtC 

[00 3 3] Jja«»18**5rtfctt, UttWK 

(±0* Lftfr-ytzfiK X7V*.—6&7 X)V 3 ffltclftl 

■thkZKkWm^xx? v jL-ecommzwkz^. 

[0034] ±SE»iM9B8B Hi. / 3 ortaiBI 

s&fces^ -v b'-r -< 1 1 izmtf& y y^ 1 2 t^aa 

&M1 Ofc^LTfflV^ft.?,. ±i£*-y^8fc:&A£ 

oiaet: <k -5 TH D8!fK!B<o ^ 'J y / 2 § ft. 4 . 



[0035] z<7)£ o i,zix'&t>tvk¥mmm.e>mt: 
at uc, x? u a-swa«>a«T5«wwt«ai«* 

[ 0 0 3 6 ] * LT , EMfeWfi LWmmzhhx? 

)\s3frt>yyi~&l2£ftLXf&B*vt'TJ 1 ll*Jt 
J* (Mg) ^Srfflvv £ft£mt£W9& v tt<7^.W 

h commvMta^JBmw. 1 * ; <8 tc^-r 4 «fc a c 

L/C. JiE*'y><8^4>J»fflll**5rtCat&3i»tC 
* s 5c:«§ix. s« ( M g-££^ -y h ) oBHL£cJEEco|5& 
[0037] ±ie^S 1 O^jWr-rh'-r-f 1 1 {i:. <fc 

iiljmn 1 TMOMzffimt-t h z. t a^miztc o , 
[ o o 3 s ] ttz. ismmmmw, i<ox?v ^-6 

<7)mmM.%. <»*L<(4. @B§3KR«>) * J 1 [m/s] 

sxii^<. ^sMttsiwjfFaj^ffl^-cifd stasia 
miz£^x®mmmttz&mtz>Wi$izi}^xh. x? 

•J A -iSI^l [m/s] ISLhte*6J:afclW&f-6i 

y^>3$S^l Cm/s (^-h^/g?) ] JJUifcKS 
•f*ik*»J:0ifF4 LV\ lite, r>f^h«Jii£t= 
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[0039]®;, ^mmcommxn. ±satta&m& 
m. i £m^xmt&w&>®&mmw*M£!&&t& t=Rt 
ix. m^*6o%\x?\.zw&LXf8.m*'fT~>iz. z 
ziz, wmm<7)±mmt:6o%tLt:<7)it. mwmtfz 

xhwm^ozt vmm±.mtbx ML<%z>frt>x$> 
t'wy-v-bxzmm-t&m^izm^xit. mttrnzso 

t. *mmw&commn'&&i}^<% r )-f¥x. *>*>i> 
mmzm^tzimii ixujsit^a zttfmm±M*b 
xmL<%z>frt>x%&. 

[0040] ±.mnn^Mmm. i zm^xm&fmzti 
tzsi-Si&wicDmmmmmz^x , igiiaijg^i o o 

[mm/s] ftlft&fcV) 

^. bit, zti^muz^xmrn-tz. H2Ha4 



b i xjis l i <Dm-jjft#co-7y*i"yj*'£&wm&m 

WMl£ffl*U B93f3j*-*-J:3(c. ^O^ttMcofiJx 

<3ttlB-Cj8ttrffl (H3*c*tt*Kll*rtl) £ffiKHSSM£ 
JniTSHKntr ($81) fcfrv\ e34£jjrf i3fc«£ 

[0041] z<m&* mwM i wwfcft^mi. m\ 

«>AljK>A2fc:2fcfl:L (®<&9) , ifc. JlStefcJ 
S8<7)Ll*^L2^-ftT5 . Z<7)t$r&. 

z ommiz x h «sft*«<j^®T*aj s ft & . 

£@?= (A1-A2J/A1X100 t%] 

<7» (HI 1#BS) cr>S*^^, fl^tf. A1=A 
2 = 12 [mm], L 1 = 5 0 [mm] t Lfz. ZCOX 

a iz txn t>titi&kmmty->y°juz ^aMi 

miXZW 9 fcB LT^fiic L , OTfci*^* J: a 

Hltefrofc. ft, aT«#a»(:fc^T, 

100-4 0 0 [mm/s] fc Lfc. 3W)SSII 

-r. 
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7.2 


0. 2 
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0. 003 


0. 0008 


0. 001 
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^ fm << ^p a n f^ i»<nx'h->tz. 
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£ffl±<a^#*S<fc*£fcjW^>fc. Hot, A 
[ 0 0 4 5 3 «ataW^)5l3SfiJKfc:atrtBgffls(s 
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[0050]^:, *m&(ommzi& 4m s <&&&<rxG 
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mm-s^vc a/A i it (T^s-^A^atcitr 

&IW&&<0{l^i!Bj£&tfC a/A 1 it 



0. Al (T;U5— , Ca (#/U>-<? 

A) , Mn (7y#y) . Si (i£fS?) Mfi^om 

MM) J2WW«tt»i. Mg X'hh. 
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3.2 
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^0.01 
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4.0 
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^0.01 
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6. 1 


3.2 


0.31 


0. 13 


^0.01 
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3.2 


0. 32 
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1.52 
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3.9 | 
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6. 1 
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0.21 


^0.01 
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fiFIJ 1 : A 1 *2. 9S»%) JjLh<0«iBTttBS— 
vMIOf&£ft. A 1 jfc&^coffifcTB^T 2fi»% 

«^ktT«^ffl (2 2 0MPaJJLh) Sr« 
ot^i. ft, »ISCi3tt& r^Bjujs^j (iv^ 
ixtCaSr^LT^S. -t&bib. Al-£-*fc&*2« 
A%0±X'htHi. ffiffiU 5 0-C)Tt+^^l5S3t« 

t-# h z t Wo . 4 fc . a 1 3 mm% £ 

JKft±^*fctt5m8tf^l«3£ * LT£ 0. f->T, 1 
0S*%SriHi.n{f?ill^** i IPP-r-I.C fcsWlttC 

[0056] Ccr)K^I35^St LTte, tttttftr^ffil 
{fx y i/ y<r>j i/U7Vy?%t\ 15 0 

fflV^«^fcli, Hffl±. ^<kt 220MPafeLh 
tmkth Z ttfft* LV\ 0 1 2^)Sffl§l3SSJ»-Cffl 
v^#sSfio»^fcUi. ^-mt. 1 5 0*C<73i«ig»H 
^TT'2 2 OMP aJJUi^l5S^^5iffi-ri» <I b ifiX" 

fiMizttix h+Mzmm-ti a b tfx-% h . 

[00 57 ] <Xt, C a/A 1 it#M g^lgit*^ 

«astt{caja^iws:ii^&ijS»&ifofe. hi 3«, 

/A 1 Jt<7)f*#£*LT^!,„ ^flSNW+tcfev^ 
X. r ^5S^3t j B&l 0 0 [ram/#] £Ub<0« 



iiO b Lfz. 

■ mmWJg. : 350'C 

• 40 0 [mm/#] 

■m&m: 10%. 2 5%, 5 0%O3S« 

[0 0 58] HI 3CT>Wmii$kfrh&< J rrfrZ> ipC, 

c a/A i jt# o . 8 ( *%,wmmm4 ) oto^h-c 

0 . 1 %ULTi:»>TffiV ^IfcifllfWi-* £ t h . 
— C a/A 1 Jt#0 • 8 & h (**H^SOt0! 
5) , mkmtf2 5%RXS5 0%?>l><?>lZ^-ClZ&}iX 

mE.mtfMmzm<%&. l*»u igit**uo%^i 

tf)tOV^T»±s C a/A 1 Jt#0 . 8i3lT?)i§-££|5| fc, 

JHttli JtKWffiv * i (O^Xfiit*** l 0 %T2MUT. C a 
/a l ifc<^Mtrt*fe^iSttSifit*JV^-r *>«ft.li» 
^-T, *j«#2 5X£Lt ( 2 5%ftT/5 0 

%) *>*&fc:UU Ca/AlJt*0.8lSlTfc-r*«Ii: 

BBJH8;iia*$s= (L3 - L4 ) /L 
ft. *HJifi^©T-(i. JbSEKIItfVM2 0tD»! (014 
#fH) D= 1 6 [mm] , L3 = 24 

[mm] i: b?Z. 

[ 0 0 6 1 ] H 1 4MU iJiSvflJSfc J;V"«atB?Ma* J 

ohi 4 iKm&mt&frmimcoim3k?¥i5 £is 
mmtcom.i&km*. wrnmt Liz. 

■ mmwwmm. ■. *mmmM4 

■ mtttvmnm&rt •■ ?mmmL/mm.miz4 1 o-c 
x- 1 6 mmn Lfcf*fcss» 

[ 0 0 6 2] HI 4 <?)i£fi££d>&lt< J: 3 fc. 

sK^^*Hc»*>&i\ *S3ajaK3W«4 o o-c^tw 

fc tc J: * *Btttl6i±tf>3ii*£ mtt i fc #"C# fc . - 

i&fp u l*> & , mmmtfimL o , 

4. ^^"C, 8Bt$ftKfc L/Ctt, 4 0 0'CU 

q&izii^ mm zfrhZfr-) tim^iztt^x . mnm 
v&&mmft±e>%}Mkzm%-t& - 1 tz. 

[ 0 0 6 3 ] ft. i<OlWHIi.a»*fc LT(is HR 
tc. Hffl±. 4«8r< b fc 5 0%ULh*««^-&i #jff 
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coo59]i^, iittfcmakimtiimz. «i o 

[mm/#] ^flSrC^ftSaKtt (ftStiftK : 3 5 0 
•C) £?ro ft ffiB&^l 0%«^ii^C 

i: . «8t*# 2 5 %&t>" 5 0 9S<0*£T <> . C a/ A 1 

tz. -ttchh. m.m.&mtfi&^iiiittzii. mmm&xv 
c a/A i i£<nttnmzi*)frt,-?%m%&i±%<. 

[0060] RRIMgia**fc&Hr^-«StiftK^) 
ii, H5fc«feS»9fc*^-J:3fc:» ififlD L 3<?)R 

t=KSWt£JE«BE# (^^<7)«$L4 ) 
t . SSKiUt t= ^ 5 «y ^ ( fWl ) 4 R8^^« 

±i5H5fcJ:t/H6^JT\ W$ 
L 3 <7)IS^-M 2 3 L 4 4 TSIIBOBS^ i: § tc^ 

xi 00 [%] -<2) 

&1&Z%:<Xi>. 2 5 0'C&T®htSa&MBl'Ci>7 0% 

i>-HHzmmt& z\ t ^ . 

[0064] ±IS^^JtB>(tfO»^aefciti.3D^aKt3 
J:l^«mSfc UT«s ±IE^St^«fc, 3 0 0^-5 
0 O'^JBJSRHT 5 5 0 ^fi^H- 

3 o onb Ltwte. ztixmx'ii, fmmizx&mg. 
fm&cDfa±M$ktf4^^frhx'$>K). tti. mmi& 
mnimm* 50 on tLizcoii. ztixvmKLxi* 
mMsm&vfojjmtfmm-zi.iz. wtte**M* 

mmi&muftmm<7>Tmmz snast Ltzv> 

[ o o 6 5 3 \3±<r>mm<7)&m*. 'm&mmtwsi. 
Biz*mM£fmmzmmLfzi§r£tz^x<7)i,(7)X' 

m*. Mtiiy4txhmm<?)®m.m%b\ i&^m^n 
7u±xt:®&mmtt<r)ji<.&izmmiti%&iz^xi> 
tmizmm-r&z t vx-* h. ttz. issmwem 
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[0066] 

ttia* 1 0 0 [mm/s ] JS±«)IBffi»Btr(BStS*l* 
«*A»)«tffl*fre*-'t, 2ffll%KLhT10a 

^§iigSiti£T« $ ixr v * & <ot . aafiaufctf 10 0 

[mm/s] liLhOaa^SiSrtT-p^^-Ct. 

9. ( 1 5 ox:) fciswt i>-hft&gi31 
3&g ( 2 2 0 M P agJgULk ) *«MR«t=il»'f 4 - 1 

[0067] *M^2^BJC=fcix(f. 
®&mx*®8ki$tl&&ft<?>mttm$: 1 OXlSLhOReL 

fc*>-c. 4o%a±o*v«a*fc*iv^Tt>§i3isi«o 

JtaW<03ftK^<5 7 * ft'hS < Wi. § £ k tfX'Z h . 
[ 0 0 6 8 ] MM. *Mc7)^3«O^0JC<tn{f . 

[0 0 6 9] SC, ^m<r>^A<DW^zXti\i. 

<7)x\ *wimm<nmmco%i&i?m < & 9 a?* £ t ft 

[00 7 0] ttc. *«WJB5W*HHfc«l:<Uf. 

£*wtc&s ±ie» i cowrw vftifr~- 1 mm. 

X\ iS&W6&X$ke>1vMB3kffit<om? y-rafttfti*] 
[007 1] ±fc, jgfc. *«<oai6^SHHtcJ:<ttf, 

as#wfc«, ±s£m5<7)mikmm.<7m%zmi-hzk 

(C a/A lit) #O.8OTfc:KJ£3ftT^40>T\ 

BfiW)i6JS* (50%) £w«Lfc±-c. waaencfc 



[0 0 7 2 ] ifc. jEfcs *il<0«7<0»Bj{cj:iuf , 

. ±k» i 6 <r>\,\ftui*-<r>f&ft t mm 
<nm%k*m-?hzktfx*zz>. mz. mmmm&tfttiz 
jmizx&mztix^&coT. mmmm^^mmna 

riae-CfSfrr* - k tc X 4 * »J -y h ft*5TT & 4 . 
[0073] itz. Jitz. *»0JS8<0»HBfcffi*«6® 
Stf<0l8t*at:J:*Uf. 2fii%JiLt-Cl 0«fi%m 

X\ msMfetfl 0 0 [mm/s ] I^UiO^tfiStftfr 
-5fc»£"Ck. SiB3at*<oi*i±*JJ:l^/4Jtti«Jttt<0 

Ca)*»ecj61irt-«itfcJ:0, SiS ( l 5 or) 
fcfcVvCfc-HWrf I9HI* ( 2 2 0MP afflKBLh) ft 

[0 0 74] aWi<0»9^>K6^(CifUf. 

±t2SS8 |Bl«^**^-t4 i k 

tfX'* h . iff ^t^Wft^cffi^ 4 0 %Jil±fcS^ 

zco&j&Mmx*m3kzti&®ftcvffla&* i o% 

2r'h$ < fPi- 4 - 4: * J "C# & . 
[0075] Hfc. .^mcom 1 O^B^Ciix 

if, ±3^8*tz\m9v>%wkmm.<m 
m*mt& z\ k tfx-z h . mz. wmm^s o %vxtiz 

< I2M» ft ZfefflS < 3 £ k tfX % h . 
[0076] Jgtc. 1 1 OfMHJckfi 

x^h<r>x\ ^-mwm.cnmmo>^ifm < % o ar* 

[0077] itz. 35t=. 1 20f6B^tcJ:*i 

if. ±iam8~^i i <omxr>^~m.i)>~ 

kmmco%}%k*m-thziktt i x'£&. mz. ±ts^tt 

fclt^^jgiaSft 2 5 0°C~4 0 0°C<7)^Hh Ltz<?) 
X\ &f}%mjffiz.&*m (7 0%JjLh) ft««LT. 
MUX y 7 if— €J3Ub*5Wv >3ftg 

ft^-r-l>gPW • g|5n a p^|-^ilffl-ri>- fc^T* . *3t. 

&i>. m&&fti>zim?&m&&m<offlt j ¥mk&<7)m 
■itKk'izx him^imizmwth <r t i. . 

[HI ] *fMB^IStt^®(cffi4»aj«?^l««)« 
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[03] ±tev^*^A£&|g^WOS££lg£ 

mtt<vmRMVik&mmi<omittm*?mw®x$> 
-s>. 

[07] mmz i ±S)*K&(5-ri]ffl$£7)^ 

[09 ] (USt* : 2 5%) <03l5g3&gfcJ: 



y?X'foh. 

[Hio] i&ts&tt : 5 0%) ^mma 

7y?Xhh. 

[011] Vj/^^-7A^^atg|5^oS^^ V-r 

[012] V^->"7A^^g|5^S^I5S^JK 

[013] «a^jt{Cfc(tl»M^^^lCS(5't-C a 
/A 1 *<7)i^£^-f h , 

[014] RB^Si.a^^^aS'^itiaJK^i?^ 

i-wmj^^s 

Ml, M2-Mg^^itfflS« 



[01] 



[02] 




[06] 



[08] 



[09] 



L4 



Y///////A 350 

/ \ 300 



~ Y////////\ « i» 

2 100 
** 50? 
0 



250 
200 



:2S 



20 40 



60 



320 

2 300 

2 280 
U 260 
I 240 
*° 220 
200 









-V— 






l A V » — j 1 




Q- 









20 40 



60 
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[H7] 



[HI 0] 



[HI 1 1 




20 40 
E«* {%) 



[HI 2] 





1.2X10""" 3 




1.0X10 -3 


- < 






8.0x1 or 4 




6.0X1 0^ 4 


- i 


4.0X1O~ 4 


-8 


2.0X10 -4 








0 05 1 



2 3 4 

cai mm%) 

(iW*fr:i50r/100MPa) 



[013] 




2 3 4 
At* <MM%) 
3ISIMC»ffTAI*<7>fai 
(Wf^ff : 150^) 



0.4 0.6 
Ca/Alit 

(«saa# :3501c) 



[014] 




40 1 I » : 1 1 

200 250 300 400 500 

*g&S& CO) 



(51) Int. CI . 7 
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